Introduction
in two preceeding papers [1, 2] , investigations on the microwave spectra of six isotopic species of N-nitrosodimethylamine (DMNA) have been reported.
A restructure of the carbon-nitrogen frame and a-ro-structure of the molecule as well as the dipole moment and the nuclear quadrupole coupling constants of both nitrogen atoms were deduced from the measurements. A reasonable ro-fitting was only possible by making the assumption of equivalence of both methylgroups because of the lack of informations and data on the deuterium substituted molecules. A knowledge of the complete structure of DMNA is important for medical purposes because of the cancerogenic properties of this class of substances.
With the purpose of performing a better determination of the structure, we report in this paper the results of investigations on the microwave spectrum of the following deuterium substituted molecules:
CH3CD3NNO-anti, CD3CH3NNO-syn, (CD3)2NNO and (CD3)2 15 Ni 5 NO.
With the obtained data a further approximation has been worked out to the whole structure of the molecule. However it must be emphasized here that a complete knowledge of the molecular structure would be available only after an investigation of the isotopic forms with partial deuterated methylgroups.
The necessarily simultaneous presence in the sample to be investigated of at least four isotopic Reprint requests to Prof. Dr. A. Guarnieri, Abteilung Chemische Physik, Institut für Physikalische Chemie, Universität Kiel, Olshausenstraße 40-60, D-2300 Kiel.
0340-4811 / 79 / 0500-0620 $ 01.00/0 species which cannot be separated chemically, makes the assignment of the microwave spectrum particularly difficult. Low intensity and overlap of lines prevent sometimes any assignment which seems to be feasible only after an improvement of the present microwave techniques.
We present these data as a help in future investigations particularly for the precalculation of the rotational spectrum of these di-substituted molecules.
Experimental
The samples were prepared according to Rademacher [3] and stored in traps at room temperature.
During the investigation the microwave cell was kept at about -50 °C. The sample pressure was about 0.2 Pa (3 mTorr). The microwave spectra have been recorded with a conventional Stark-elfect spectrometer operating in the range 6-40 GHz, which has been described elsewhere [4, 5] .
The measurements using the radiofrequency microwave doubleresonance (RFMWDR) technique [6] have been performed with a modification of the apparatus described in [7] and [8] .
The error of the frequency measurements is believed to be less than ±0.03 MHz.
The frequencies of the measured lines are listed in Tables 1 to 4 . The determination of the rotational constants has been made using the frequencies of the same type of transitions for all four molecules whenever possible. Other measured lines have been used for the control of the least square fit. The errors given in the tables are due mainly to the centrifugal distortion which was neglected. In Table 5 the results of the analysis of the spectrum are reported and for each group of data the corresponding correlation matrix is given. 1.000
Discussion
The structure of DMNA with 11 atoms is determinated by 3N -6 = 27 internal parameters.
This high number of parameters can be reduced assuming some constraints:
1. The frame is planar [2] ; 2. One of the hydrogen atoms of the methylgroup lies in this plane.
This reduces the number of structural parameters to seventeen as listed in Table 6 . The molecular symmetry becomes CS. As can be seen in Fig. 1 there are four configurations for the methylgroups obtained by a 60° rotation of each group.
A CNDO calculation gives the lowest energy value for the form 2 of Fig. 1 according to a proceeding evaluation of Rademacher and Stolevik [9] .
A further experimental argument for the configuration 2 is given by Krebs and Mandt [10] who suggest this configuration for the anti-methylgroup in the solid DMNA at -130 °C. Taking into account the experimental results of Krebs and Mandt [10] , and the theoretical calculations of Rademacher and Stolevik [9] and considering that a CNDO calculation, performed here, gave the best fit of the measured dipole moments for the configuration 2, we report in Table 6 only the best obtained ro-structure refering to this configuration 2.
For this ro-structure the value of the parameter 1, distance N-N, has been set equal to the value obtained for the restructure [2] and C3V symmetry for both methylgroups was assumed. Calculations in which the axis of the methylgroup was allowed to tilt, gave no reasonable results.
An examination of the data listed in Table 6 let us suspect a difference in the configuration of the methylgroups. However the large standard errors and the high value for the sum of the squared errors do not allow a reliable conclusion. This resulting structure is reported in Figure 2. restructure. Better results were obtained using a program [11] which fits the moments of inertia of the parent molecule and the differences between the moments of inertia of the parent molecule and that of the isotopic substituted molecules. Results for different t\'pes of calculations are reported in Table 6 . The anti-methylgroup is less deformed than the syn-methylgroup as it may be expected from the smaller distance of the oxygen atom to the syngroup. So interactions seems to be stronger. However the structures (i) and (ii) are to be considered to be the most realistic according to the available experimental data. Structure (ii), which shows the smallest standard errors, is to be preferred in consequence of two reasons: a) best fit of the pseudo-inertial defect variations [15] b) smallest total energy as results of a CNDOcalculation (6 kcal/mole smaller than (i)).
Therefore in Fig. 3 this structure is reported. Recently V. Typke has proposed a new procedure [12] for the calculation of substitution structure (restructures). His method is particularly useful in the case of simultaneous multiple substitutions as it is the case here. least square fitting procedure in units of the last figure. A comparison among the three different sets of results shows, for the structure (iii) with 17 parameters fitted, some interesting characteristics.
From the parameters 8 to 17 an asymmetry in the structure of both methylgroups can be deduced.
However for a substitution structure (restructure) as proposed by Kraitchman-Costain [13, 14] , at least so many single isotopic substituted molecules as atoms in the molecule should be available. If it is not the case, the result is always an approximated restructure.
We have tried to calculate the structure using the program RSSTR kindly given to us by V. Typke. Due to the incompletness of our present set of rotational constants we did not obtain convincing results. Nevertheless the same trend to a difference in the configuration of the methylgroups could be observed.
Conclusions
In this work deuterium substituted DMNAmolecules have been investigated for the first time. Differences in the configuration of the methylgroups with indication of an asymmetry have been found, an improved restructure has been calculated with the consequence that the shortest intramolecular distances of N ... H and 0 ... H have been found in the range of 1.8-2.8 A.
Thus strong interactions are to be expected giving an argument in favour of structure differences between the methylgroups. Better informations can be obtained only by an investigation of the d-monosubstituted DMNA.
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